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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Drills and Reamers Sectional Commitiee had been approved by the Production Engineering Division 
Council. 

This standard was first published in 1969 and subsequently revised in 1984. The commiltee responsible 
for its preparation decided to update the standard in the light of experience gained over the years. Some 
of the modifications incorporated in this revision are as follows 

i) Reference clause has been included, 
ii) Figure of 'Machine jig reamer' has been niodlfied 
ill) Definition for 'Bevel lead' has been modified, 
iv) Definition for 'Pilot' has been deleted. 

v) Figures for 'Straight flute socket reamer with parallel shank and morse taper shank' have been 
deleted. 

vi) Definition of 'Chip breakers' and 'Irregular spacing' have been included, 
vii) Requirements of hardness on tang nf morse taper shank has been included 
viii) Run out tolerance on 'Shell reamer" has been included. 

ix) Annex B has been updated. 

In the preparation of this standard, considerable assistance has been derived from the following 
standards: 

DIN 2172/1-1979 'Technical specifications fur reamers with shank' 

DIN 2172/2-1979 'Reamers technical specification for shell', issued by Deutsche Institut fur 
Normung ( DIN ). 

ISO 5420-1983 'Reamers - Terms, definitions and types', issued by International Organization for 
Standardization ( ISO ). 

Technical Commitiee responsible for the formulation of this standard is given in Annex D 

For the purpose of deciding whether a particular requirement of this standard is complied wilh, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in 
accordance with IS 2; I960 'Rules for rounding off numerical values {revised)'. The number of 
significant places retained in the rounded olT value should be the same js that of the specified value in 
this standard. 



AMENDMENT NO. I SEPTEMBER 199S 

TO 

IS 5443:1994 HIGH SPEED STEEL REAMERS — 

TECHNICAL SUPPLY CONDITIONS 

( Second Revision ) 
( I'tifii I , /,ii(,<- \.11\ SjInliUiti- 'IS 54-i(> : l'J7S' fur Wi ■4.)-ti : 1978'. 
( yV'js'i I, • hniw .\,iA ) Sulblilulc 'Upcrshaiik'yiur ' upper shank'. 
(Puj,v6, iltiinc J.J. 1 7 ) — Subsliiulc 'ti)niinuity'/«'' 'tountinuiiy' 
I P!i«i'7. i/.mM'4(li)(i) I— Sutfcliiuie 'Higb' /or 'Higc'. 
I PiificH, i-I,„4sc 5(1.) (ill) I — Sutfcliluli; '300 HV Mm' for '300 HV Max'. 

( Ptif;t' 8, d/<;Hst *.l, seiunJ line ) — Insert 'iii6' afler Ibe words "Reamer 
wiih'. 

( Pine i.1, Artnc-i A ) — Suliililule 'IS 5568 : l^TH" for 'IS 5568 ; 1968' aiid 

'issyiy iy7K'/rjr 'isS9iy ■ iy7i' 

) Piif;e \2.Annc:t B. col 1 ) — Suhililute Bll'/o^ "Cl I '. 
{PtiK*-' \2,A/tnexB,<.ol'i,Kow 12) — Subsliiulc 

' + 2KS' fi,r ' + i>-'i' 

t^ill tJSd 

(AiyilJ, /Inm-i S, cu/ 5,fi(jiv6) — Sulfcliluli: 

'+I13' /or +lli' 

+ w t^»8 

( Piif^i: I'l, Artfliir il, L(J 7, /ioH' 2 } — SuhMilule 

'+4U /or t4U' 

(F«j,'f 17, A«/itu fl, tti^ 2, Sow 15 ) — Sulalilule 'ibO'/wr '140'. 
( /J.Jii,'f ly, /l/f/ii'.f C, /(u/ /(flf ) — Kuhiinulc ' n.OiS' /or '12,315'. 



( Pb 10 ) 



Kcprography Umi, UlS, New Delhi, india 



AMENDMENT NO. 2 MARCH 2001 

TO 

IS 5443:1994 HIGH SPEED STEEL REAMERS — 

TECHNICAL SUPPLY CONDITIONS 

( Second Revision ) 

( Pa^e S, clause 6A) — Insert <be following new clause after S.6: 

'4.7 Cone tolcmate shall be to Grade AT(5 according lo tS 7615, for Morse 
Taper Sbanfcs.' 
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Indian Standard 



HIGH SPEED STEEL REAMERS ~ 
TECHNICAL SUPPLY CONDITIONS 

( Second Revision) 

1 SCOPE 

This Indian Standard covers the terminology and general requirements for High Speed Steel 
Reamers. 

2 REFERENCES 

The Indian Standards lisled in Annex A are necessary adjuncts to this standard. 

3 TERMINOLOGY 

3.1 Reamer 

A tool used for enlarging or finishing to size, a previously formed hole. 

3.2 Types of Reamers 

3.2.1 Long Fhled Afachine Reamers n'ilh Mvrst Taper Shank ( IS 5445 197S ) 

A reamer having virtually paraUel cutting edges with bevel lead and integral with morse taper 
shank for holding and liriving. The flutes shall be straight or helical. 




3.2.2 Machine Chucking Reamer with Parallel Shank ( IS 4S46 , 1978 ) 

A reamer with short virtually parallel tutting edges with bevel lead and long body recess between 
shank a.nd cutting edge integral with parallel shank for holding and driving The flutes shall be 
slraighf or heht'al. 




-L 
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3.2.3 Machine Ckt/ckmg Reamer with Morse Taper Shank { IS 5447 . li>7S ) 

A reamer with short virtually parallel cutting edges with bevel lead and long body recess between 
shank and cutting edges integral with a morse taper shank for holding and driving. The flutes shall 
be straight or helical. 




3.2,4 Machine Bridge Reamer ( IS 5919 . 197 S ) 

A reamer having virtually parallel cutting edges with a long lead integral with morse tapper shank 
for holding and driving. The flutes shall be straight or helical. 
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3.2.5 Machine Jig Reamer with Morse Taper Shank ( IS U002 . 19S4 ) 

A reamer having short, virtually parallel cutting edges with bevel lead and a guide between the 
shank and cutting edges integral with a morse taper shank for holding and driving. The llutes shall 
be helical. 




3.2.6 Parallel Hand Reamer iiilh Parallel Shank ( IS 5444 1978 ) 

A reamer having virtually parallel cutling edges with taper and hevel lead and integral wtlh a 
shank of nominal diameter pf the cutting edpus. and a driving square on the end. The flutes may 
be straight or helical. 




3.2.7 Shell Reamer ( IS 5926 197(1 ) 

A short reamer wiih an axial taper hole generally 1 30 wjlh a cross slot for use on an arbor, and 
having parallel cutting edgijs. wiih bevel lead. The flutes shall be sfraieht or helical 




3.2.S Socket Reamer mlh Parallel Shank { IS Stl,S2 1970 ) 

A reamer having taper cutting edgc& for holes to suit metric and luarse tapers integral with 
parallel shank and a driving square on the end. Phe flutes sJiall he straight or helical. 




3 2.9 Socket Reamers wiih Morse Taper Shank { IS 5907 1970 ) 

A reamer having taper cutting edges for holes to suit metric and morse tapers integral with morse 
taper shank. The flutes may be straight or helical 
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3.2.10 Taper Pm Hand Reamera ( IS SH8I 1 984 ) 

A reamer having laper cutting edges for holes to suit pins wiih taper of 1 : 50 integral with a 
parallel shank am! driving square on the end- The flutes shall be straight or helical. 



3.2.II Taper Fm Machine Reamer wiih Morse Taper Shank ( IS 59IS I9S4 ) 

A wamer having taper ending edges for holes to suit pins with a taper of 1 : 50 integral with a 
morse taper shank for holding and driving. The flutes shall be straight or helical 




3.2.12 Tarer Pm Machine Reamer with Parallel Shank ( IS 10851 ■ 1984 ) 

A reamer having taper culling edges for holes to suit pins with a taper of 1 . 50 integral with a 
parallel shanlc for holding and driving The Hutes shall be straight or helical. 




3.3 Elements ( See Fig 1 and 2 ) 
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CUTTNG EDQE 
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SECTION ON DIAMEIEH SECIION ON BEVEL 

Fig. 2 Tbrms Rhlatino to Cutting GfiOMBTRv of RiiA.M£RS 

3.3-1 Axis 

The longitudinal centre line of the reamer. 

3.3.2 Back Taper 

The icduetion in diameter of reamer from the entering end towards the shank. 

3.3.3 Beyel Lead 

The angular culling portion at the entering end of the reamer. It is aol provided with circular 
land. 

3.3.4 Body 

The portion of the reamer extendiag from the entering end of the reamer to the commencement 
of the shank. 

3.3.5 Circular Land 

The cylindricaliy ground surface adjacent to the cutting edge on the leading edge of the land. 

3.3.6 Clearance 

3.3.6.1 Primary 

That portion of the Jand removed to provide clearance immediately behind the cutting edge or 
behind circular land. 
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3,3.6.2 Secondary 

Ihat portion of the land removed to provide clearance behind the primary clearance. 

3.3.7 Cutting Edge 

The edge formed by (he intersection of the face and the circular land or the surface left by the 
provision of primary clearance. 

3.3.8 Faee 

That portion of the flute surface adjacent to the cutting edge on which the chip impinges as it is 
cut from the work. 

3.3.9 Flutes 

The grooves in the body of the reamer to provide cutting edges, to permit the removal of chips, 
and to allow cutting fluid to reach the cutting edges. 

3.3.10 Guide 

A cylindrically ground portion of the body between the cutting edges and the shank to keep the 
reamer in alignment. 

3.3.11 Hee] 

The edge formed by the intersection of the surface left by the provision of secondary clearance 
and the flute. 

3.3.12 Land 

That portion of the Buted body left standing between the flutes, the surface or [he surfaces 
included between the cutting edge and the heel, 

3.3.13 Recess 

The portion of the body which is reduced in diameter below the cutting edges, guide diameters or 
shank diameters. 

3.3.14 Rotation of Cul ting 

3.3.14.1 Right hand cutting reamer 

A reamer which cuts while rotating in an anticlockwise direction when viewed on the entering eod 
of the reamer, 

3.3.14.2 [£fi hand cutting reamer 

A reamer which cuts while rotating in a clockwise direction when viewed on the enteiing end of 

the reamer. 

3.3.15 Shank 

That portion of the reamer by which it is held and driven. It shall be parallel or taper. 

3.3.15.1 Parallel shank for hand reamer 

A cylindrically ground shank provided with driving dquare at its extreme end for drivmg tlie 
reamer. 

3.3.J5.2 Parallel shank for machine use 

A cylindrically ground shank normally without a driving square. 

3.3.15.3 Taper shank 

A shank of recognized standard taper for machine use and holding. 

3.3.16 Taper Lead 

The tapered cutting portion at the entering end to facilitate cutting and finishing of the hole. It is 
not provided with a circular l^nd. 
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3.3.17 Chip Breakers 

Notches or grooves in the cutfine tdges of Roughing Taper Reamers designed to break the 
countinuity of the chips. 

3.3.18 Irregular Spacing 

A deliberate variation from uniform spacing of the reamer cutting edges. 
3.4 Lineitr DCmensioiis 

3.4.1 Bevet Lead Length 

The length of the bevel lead measured axiaiiy- 

3.4.2 Cutting Edge Length 

The axial length of that portion of the fluted body provided with primary t;(earances or circutar 
lands and including the taper and bevel leads. 

3.4.3 Cutting Diameter 

The maximum cutting diameter of the reamer at the entering end. 

3.4.4 Cross Slot Depth 

The overall depth of the slot measured from the rear end of the shell reamer to the root of the 
radiused slot ( see IS 5568 : 1978 ). 

3.4.5 Cross Slot Width 

The vuidth of the slot in the rear end of the shell reamer ( see IS 556S : 1978 ). 

3.4.6 Bore of the Shell Reamer 

That portion of the shell reamer to suit an arbor on which the arbor is niounted. 

3.4.6.1 Parallel bore diameter 

The diameter of the bore of the shell reamer to suit a parallel arbor on which the reamer is 
mounted. 

3.4.6.1 Taper bore, large end diameter 

The largest diameter of the taper bore of ihe shell reamer at the rear end of ihe reamer, 

3.4.6.3 Taper bore, small end diameter 

The small end diameter of the taper bore of the shell reamer at the entering end of the reamer, 

NOTE — A laper hole IS defined for size by staling Ihc large end diameler and the including anglt; u!" ihc 
taper, or as a taper ratio, namely, 1 in 30 ( included ) 

3.4.7 Large End Diameter 

The maximum diameter over the tapered cutting edges of a taper reamer. 

3.4.8 Lead of Helix 

The axial distance measured parallel to the reamer axis between corresponding points on the 
leading edges of the land in one complete revolution of flute. 

3.4.9 Length of Square 

The length of the squared portion at (he extreme end of a parallel shank. 

3.4.10 Overall Length 

The length over the extreme ends of the reamer. 

3.4.11 Recess Length 

The length of that portion of body which is reduced in diameter below Ihe cutling edges guide 
diaiDeters or shank diameter. 

3.4. IZ Size of Square 

The dimensions across the ilats of the squared portion at the extreme end of a parallel shank. 
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3.4.13 Small End Diameter 

The minimum diameter over the tapered cutting edges of a taper reamer. 

3.4.14 Taper Lead Length 

The length of the taper lend measurEd awally. 
3.5 Angles 

3.5.1 Be)el Lead Angle 

The angle formed by the cutting edges of the bevel lead and the reamer aiis. 

3.5.2 Clearance Angle 

The angles formed by the primary or secondary clearances and the langenl to the periphery of the 
reamer at the cutting edge. They are called primary clearance angle and secondary clearance 
angle, respectively. 

3.5.3 Helix Angles 

The angle between the cutting edge and the reamer axis. 

3.5.4 Included Angle of Taper 

The angle between diametncally opposite cutting edges of the taper reamer. This is designated as a 
taper ratio, for exampSe, I in 50 ( included ), or as the included angle of the taper. 

3.5.5 Rake Angles 

The angles, m a diametral plane, formed by the face and a radial Imc from the cutting edge. 

3.5.5.1 Radial rake angle 

If the face and the radial line coincide, (hen the rake angle is zero degree and the rake is called 
radial rake. 

3.5.5.2 Positive rake angle 

If tVie angle formed by the face and the radial line, falls behind the radial Ime in relation to the 
direction of cut, then the rake angle is called positive rake. 

3.5.5.3 Negative rake angle 

If the angle formed by the face and the radial line, falls in front of the radial Ime in relation to the 
direction of cut, then the rake angle is called negative rafce. 

3.5.6 Taper Lead Angle 

The angle formed by the cutting edges of the taper lead and the reamer axis, 

4 MATERIAL 

a) One piece construction — High speed steel. 

b) Two piece construction 

i) Cutting portion — Higc speed steel. 

ii) Shank portion — Carbon steel having tensile strength not less than 700 MPa 

( before construction ), 

NOTE — Unless oihcrwise specified, Ihe high speed steel sliall be of desisiiadon XT87W6Mo5Cr4V2 or 
XT72WlSCr4Vl according to IS 7;i)l ■ J981 or eqmvulent jn which case the major constituent? shall be 
specili«d by The manufacturer 

5 HAHONESS 

a) Cutting portion 760 HV Min 

900 HV Max 

b) Shank portion 

i) Parallel shank 

One piece construction 240 HV Min ( Maximum hardness shall not 

exceed the hardness of the cutting 
portion ) 
Two piece construction 185 HV Min 

450 HV Max 
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ii) Morse taper shank 
iil) Tang of morse taper shank 
For reamer of dia below 10 mm 
For reamer of dia 10 mm and above 

iv) Driving tenon 

One piece construction 

Two piece construction 



185 HV Mln ( after construction ) 

I85HVMW 

300 HV Max 
450 HV Max 

240 HV Mill ( Maximum hardness shall not 
exceed the hardness of the cutting portion ) 

240 HV Min 
450 HV Max 

NOTE — The hardness shall be checked al HV lO/HV 30 load 

5.1 The hardness of the cutting portion shall be determined by Ihe circular land. Alternatively, the 
hardness may be checked by the flat portion of the cutting end. 

6 TOLERANCES 

6.1 Unless otherwise specified, the diameter of Ihe cutting portion of reamer shall have a 
tolerance m6. Reamers with tolerance arc expected to produce H8 hole<;, and by selection will 
also be suitable for H7 holes [ see iS 919 ( Parts 1 and 2 ) : 1993 ]. 

6.2 The limits of tolerance on the diameter of cutting portion of reamer for commonly used holes 
are given in Annex B. 

6.3 For the manufacture of reamers other than required for producing H8 holes and commonly 
used holes covered in Annex B, it is recommended that the limits of tolerance ou the diameter of 
the cutting portion of reamer in relation to those of the holes to be produced, shall be determined 
as given in Annex C 

6.4 Tolerances on other reamer dimensions shall be specified in the relevant Indian Standards. 

6.5 Tolerances on length of square of the reamers shall be as given in Table 1. 

Table 1 Tolerances on Length gf Square 

All dinietisitiris in millirnelriis 



Length of Squdre 


Tolerance!! 


Over 


Up la 




5 


± 05 


i 


20 


1 I 


20 


40 


+ I 5 


40 


- 


± 20 



6.6 Run Out Tolerances 

The run out tolerances for hand reamers, machine reamers and shell reamers shall be as given in 
Table 2 read with Fig. 3, 4 and 5. 

NOTE — For mea&unng Ihe run out, the hand reamers and machine reamsrs are mounted between ccnires 
( see Fig. 3 and 4 ) and the shell reamers arc mounted between centres using a test matidrel < see Fjg 5 ) and 
the gauge is engaged on the surface ai the required test point The run out is delernnincd as the total deviation 
of the gauge reading wh«n the reamer IS turned fully, that is dilTctence between the maxioium and minimum 
reading. For ^helJ reamer the radial run out of the test mandrel should be subtracted from the radial rtin out 
tolerance, 
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Fj(!. 3 Klin Out ToLMANcfs fob Reawbrs with PAR^iLtL Shank 




Fic 4 Run Out ToLERAMrss for Reamers \viih Moush TwiK Shank 




'TAPER TEST MANDREL 
Fig. 5 Run Out Tolerances for Shell Rbamjsrs 



7 GENERAL REQUtREMENTS 

7.1 Cutlittg edges of reamers above 3 mm diameter shall be properly relieved and backed off, and 
shaPJ have a positive or zero rake. Unless otherwise specified, reamers shall be supplied with posi- 
tive rake 

7.2 Unequal spacing of teeth 15 recommended but tutting edges of all pajis of teeth shall be 
diametrically opposite for the purpose of measurement. 

7.3 The high speed steel reamers shall have a back taper at the rate of 0-010 to 0020 on dia per 
100 mm cutting edge length portion up to 30 mm diameter and 020 to 0'030 per tOO mm length 
for sizes above 30 mm diameter. 

7.4 Morse taper shanks shall be according to IS ]715 : 1986. 

7.5 Driving squares shall be according to IS 1850 : 1961. 

7.6 Centre holes shall be according to IS 2473 : 1975. 
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Table 2 Run Oat Tolerances 

( Clause 6.6; Fig. 3, 4 and 5 ) 







All dimensions in millimetres 






Reamer Diameter 


Shell Seimtr and Mitliine Hciuntr willi 
parallel and Taper Sbaok 


Hind Reamer 




Over 


Up to and 


Oil Bevel 
Edge 
7-1), 


On Diametcr'i 
Tib 

005 


On Shanl; 
Diareeler 


Or Taper 
Lead 




1 3 

. - - ^ - - _ 

6 1 10 


020 


010 


030 




030 

025 



02? 

aojo 


( 
OOd 012 

008 015 

008 1 018 


O03O 
030 




10 

IS 


IS 


03fi 

1 




3CI 


009 


021 


042 




3[l 50 


030 


011 


025 


050 




SO 


SO 
120 


PO-fO 
040 


013 
0015 


030 


060 



NOTHS 

1 The IciV valuisslviU .ipplv oulv for 'iUnd,^rd rcnmcr lengths jnd canespond 

Z For Tfii to Ihc tolerance series IT5 

3 For Ttw. to the lokrnncc '.etict* IT7 

4 For Tih on hjnd rciimL'js, (o Joulile the values of the tol*;rancc series 1T7. bjt iioi les^ than 030 

7.7 In caic of small si^e reamers where male centres are provided on either or bolJi ends, Ihese 
lengths shall not be tak^n I'lto accounl for measurement cf flute lengtli or overall ieiigtlt. 

8 MARKING 

Reamers with diaraeiei o\er 2 mm shall be marked with the loUowing 

a) Cuniog diameter, 

b) Zone of hole tolerance, and 

c) The manufacturer's name or trade-mark. 

8.1 The marking may be etched, stamped or eleelricaliy affixed, but it shall not affect the clamp- 
ing aad other functional characteristics of the tool. 

8.1 BIS CeTtldcstion Maikiag 

The product may be marked with Standard Mark 

8.2.1 The use of the Standard Mark is governed by the provisions of Bureau of Indian Standards 
Act, 1986 and the Rules and Regulations made thereunder. The details of conditions under which 
the licence for th^ use of Siandaid Mark may be granted to manufacturers or producers may be 
obtained from the Bureau of Indian Standards. 
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9 PROTECTIVE COATING AND PACKING 

9.1 Each reamer shall be covered with a suitable rust proofing material and the cutting portion 
shall be protected against damage. 

9.2 Each reamer or a number of reamers, shajl be wrapped in Type 2 waxed grease proof paper 
according to IS 3962 : 1967 protected by a cover bearing the type, cutting diamelef, material. 
R or L for right-hand or left-hand cutting and manufacturer's name, initials or trade-mark. 

9.3 Only one size of reamers shall be packed in one carton. 



ANNEX A 
( Clause 1 ) 

LIST OF REFERRED INDIAN STANDARDS 

/i' No. Tille 

919 ISO system of limits and fits : Part 1 Basis of tolerances, deviations and fits 
(Pari 1 ) . 1993 

919 ISO system of limits and fits : Part 2 Tables of standard tolerance grades and 

{ Part 2 ) : 199.1 limit deviation for holes and shafts 

1715 ■ 19S6 Dimensions for self holding tapers ( second revision ) 

1850 : 1961 Dimensions for shank diameters and driving squares for rotating tools 

2473 . 1975 Dimensions for centre holes (jirst revisinn ) 

3962 : 1967 Wajted paper for general packaging 

5444 : 1978 Parallel hand reamers with parallel shanks {first revision ) 

5445 : 1978 Long fluted machine reamers with morse taper shank ( first revision ) 

5446 : 1978 Machine chucking reamers with parallel shanks [firyl revisipn ) 

5447 . 1978 Machine chucking reamers with raorse taper shank (first revision ) 
556S : 1968 Dimensions for tenons and cross slots with taper bore 1 30 

58S1 ; 1984 Taper pin hand reamers (first revision ) 

5882 : 1970 Socket reamers with parallel shanks 

5907 ; 1970 Socket reamers with morse taper shanks 

591S : 1984 Taper pin, machine reamers with morse taper shanks [first revision ) 

5919 : 1971 Machine bridge reamers (firsl revision ) 

5926 : 1970 Shell reamers 

7291 ; 1981 High speed steels (firsl revision ) 

10851 : 1984 Taper pin machine reamers with parallel shanks 

1 1002 ; 1984 Machine jig reamers raorse taper shank 



11 



IS 5443 1 1»»4 









^ 


^g 


S^ 






.=5? 

n — 




\p-0 
r-i (-1 


§3 


■ — ^ 
fn PI 




r-l r-l 


— in 


ri '3- 










u 


+ + 


+ + 


+ + 


4' 4- 


+ ■1- 


4 1 


4 + 


4 1 


H + 


+ -^ 


+ 4 


-I- f 


4- 1- 


4-+ ' 






i 

V 

1 


G 


at r- 




£S 


.—1 "O 

1^ -J 








f 1\C 

ri — 




(^ r 1 




rjr; 


OS**? 


■ 1 
•oo ' 

— QO 

mr^ 1 






G 


+ + 


+ -t 


+ + 


+ + 


+ + 


+ 4 


1 4 


+ 4 


+ 4- 


4- + 


+ 1 


4- + 


+ 1 


+ ^- ; 






.s 

II 

!^ 
fp 

^ I-- 

= is 

S 1- « 


5 




^J-| DO 




— o 


OC 'C 












;riS 

rJ CI 




S5 
nn 


i-iO 
riPi 




Ed 


+ + 


+ + 


+ 1- 


f + 


+ + 


+ + 


-t- + 


+ 4- 


4-4- 


+ + 


+ + 


+ 4- 


+ + 


+ + 




c 


err- 


r-i ^ 


r-l O^ 


-TO 


ri t-i 

-I- + 


-f + 


+ + 


17 cc 


— T 
+ +■ 


4- ^ 


f 1 u^ 

-f ^ 


+ + 


IN Tf 

-TT 

+ + 


+ F 




1 


s 


H + 


+ 4- 


+ + 






rj r i 

+ + 


r3 o 
+ + 


n D 

r 4- 


H 4- 


4- + 


— QC 


^2 

+ + 




as 

+ + 


o 


11 

E 
1 
































A 
































ANN 


< 








00 c 


ss 




m 


SS 


r-i — 
f 1 ri 


(jv ri 




rj ri 


:2g 


rr, ■^ 

m rr. 




+ 1 


+ + 


+ + 


+ + 


+ + 


++ 


+ + 


+ + 


+ + 


+ + 


+ + 


+ + 


+ 4- 


+ + 
































la 
O 


- 










2^ 




ss 

^ ^ 


5^, 






gg 




P5 






1 




< 

1 


+ + 


4 + 


+ + 


+ + 


+ + 


+ + 


+ + 


+ + 


-H + 


4- + 


4- + 


+ + 


+ + 


+ + 
























< 




OS at 




-20 




no 






rjvc 


m ri 
■f^i ri 
















+ + 


+ 1- 


+ + 


+ ^- 


+ + 


-I- + 


+ + 


4- f 


+ + 


+ 4- 


4- + 


4-4- 


+ + 


+ + 






§ s 






12 



IS 5+(3 : 1994 





r-^ 


OM5 


'*'7^ 


r — 1 


— -* 


Tf ^C 


O — ' 


w~i T 


— oa 


QO -t 











'-' -" 


n — 




r^n 


r-i r, 


Tri 


^m 






+ + 


+ + 


i + 


+ T 


+ + 


+ + 


+ + 


f 1 


+ + 




t-rh 


o r-- 


<ri=n 


ITi — 


00 m 


!N VC 


^ ?v 


o ri 


in ■if 










— — 




r] — 


r-i -^ 


r^ M 


»-n ^■^ 




+ + 


+ + 


+ + 


k-h 


+ + 


+ + 


-t- + 


+ + 


+ + 




(-- oo 


i/%vf 


rnO 


rl^O 


-* u^, 


r- u-i 


r^l^O 


CN iO 


00 r-1 






C^l —I 


n rj 


-T f*^ 


Ti r^ 


\o ^ 


r^ ifi 


(^ \D 


O r^ 


rlO\ 




s: 
























4- + 


i- + 


+ ^ 


+ + 


1 + 


+ + 


i- y 


+ + 


+ + 




t-t-l 


■^ ac 


— f^ 




DO sD 


os-t 


* r-l 


— f rj 


■*m 


s 


s 


+ -f 






T r^ 
+ 4 


+ + 




CO 'O 
























s 


11- 


■to 


3 i^ 


in OS 


" ■+ 


r- *. 


^I^ 


f, T 


VI rj 


t" "!? 


£ 

B 


4- + 


(N — 
I- + 


+ -I- 


H--f 


f^ ri 


+ 1- 




+ + 


+ + 




T-l « 


^ f^ 


O ic 


u^ -^ 


~~\D 


DO ri 


y^OV 


-+^ 


3R 


£ 






rJ— 1 


nri 


rn ri 


T]^ 


^.^ 


VI tf 


at 


+ + 


4 + 


f \- 


■f h 


1 + 


V + 


+ + 


+ + 


+ + 


OB 
























0O-+ 


O t-i 


-t r-, 


— M> 


«« 


5§ 


r-AO 


■-^fi 


— ^rt 


9 


O 


'J-r^ 


^ rr 


I-- V-i 


O^ sS 


" ct. 


\cri 


ST- T 


rt •■C 




s 


H- + 


+ + 


+ + 


+ + 


+ f 


+ h 


I- + 


+ f 


^ h 




u^^ 


in 'i- 


■j-lf-l 


<w rt 


-r 'j^' 


ri o 


ri^ 


t^ -+ 


O"^ 


a 


cnri 


-* r^ 


y-i-y- 


,C i^ 


W'O 


O c* 


^^ *^ 


^ ^ 


r-r ro 


J. 5 












■— ^ 




** — ' 


— ( — 




+ + 


+ + 


+ -t- 


+ i 


+ + 


+ + 


+ ■*- 


+ 1 


i^ + 


'i s 




M-l O 


1^ X 


rft (d-. 


rH- 


DO O 


^Ov 


Ci ri 


t^ 0* 


ac "jn 


z| 




r^iri 


1-^ n 


rr iN-j 


Vi -T 


Oir> 


00 J3 


O^ oo 


— 3^ 


:::^ 


= 




-1 + 


+ 1- 


+ f 


+ + 


+ + 


+ + 


+ + 


+ + 


+ + 




rj 00 


Ci-. 


r — w. 


r-S 


r- a- 


— ■ rt 


v^T 


— 3C 


dMrj 






r' <-l 


r^, fTi 


-ff 


iri ■* 


I- ^ 


00 r- 


0-5G 


— o 


1* 
























+ + 


+ + 


+ ^- 


+ t 


+ -!■ 


1- f 


\ -\- 


1 + 


1- + 


1 
























■> vo 


Or^ 


<-i ya 


_i- 


— ■* 


rr. r-- 


\c f^ 


O rJ 


^c r-- 









riri 


m f 1 


^ f^ 


ij^i ■+ 


OTrt 


r-^ 


o\ 5C 


8^ 


.s 


+ + 


+ + 


+ + 


+ + 


+ + 


+ + 


+ + 


+ + 


+ + 


J 










































J 




— o 


ri VD 


^■+ 


r^TT 


g-i 3\ 


■^ o 


— TT 


n- o 


r- ov 






r- y-i 


av\o 


— » 


TO 


r^ n 


" --a 


M? ON 


o^ 


w \e 


E 














<^j-^ 




f^ rJ 


.^7 rv 


U inimu 


° 


+ + 


+ + 


1- [ 


+ + 


f f 


+ h 


-f f 


+ + 


+ + 




-t o 


Om 


c» » 


0\ T 


vO ^ 


■oO 


n O 


q> o 


V; 


Cj 




r- itl 


OO iC 


o 3:> 


n C5 


^£^f^ 


O 45 


r^ ij\ 


« n 


















rJ — 




f-] ri 


1 

a 

i 


° 


+ + 


+ + 


+ + 


4--H 


+ + 


+ + 


+ + 


+ + 


+ + 




_■ r'J 


lA-* 


o r* 


iCO 


3^ O 


(-IO 


rj w5 


r^ f^l 


O wi 


Q 


n- n-. 


«^TT 


r' lA 


Qo r- 


O '^ 


n ■-, 


« m 


oJ^o 


?i2 


M 




+ 1- 


+ + 


+ + 


+ + 


+ + 


+ + 


+ + 


+ + 


+ + 


1 














































— o 


VIWJ 


wo 


rirj 


f*^ — 


'-i« 


C rq 


t*-, ic 


M "^ 




5 


r*^ ri 


n-'^ 


■o V> 


(^ \0 


O: DC 


^0> 


r-. r> 


■'O ^ 


CM^ 
























+ + 


1-4 


+ + 


+ + 


■f + 


+ + 


+ + 


+ + 


+ + 




<X ^ 


c^ 


«-i ^ 


unor, 


PI ^ 


-M r-i 


V\-:(- 


i5\ * 


0> Ifl 




r- 


?irJ 


T-n 


Ti-r 


>0 "1 


DOC- 


oas 


IN^ 


-*m 


r^S 




Q 














^ — 










-J + 


-1 + 


+ + 


■f + 


+ + 


1 ) 


+ + 


+ + 


■^-f- 




■noi 


■«cr^ 


Ir-m 


O^ K^ 


■^r 


mt- 


^§ 


OCO 


1^ 






rjrj 


r^*rt 


^ T 


w^ in 


r^r- 


a\ix> 


ri^on 




+ + 


+ + 


+ + 


1 l- 


+ + 


+ + 


+ + 


+ + 


+ + 




T5 






















«'» 




















•ss 


2^1 


m 


^D 


o 


cCi 


o 


C: 




O 


o 










*»^ 




<W 


r^ 


* 


-1e 


D 


















"" 


*5 




















s 




fn 


^ 


O 


w 


O 


o 


o 


o 




o 












r^ 


H-l 


00 


*N 



13 



IS 5443 I 1994 



^ 


c>5 — 


O — 


M — ( 


<rt— 1 


W^ 


<^'^ 




o — 




1-1 


+ 1 


+ f 


+ 1 


+ I 


+ 1 


f ) 


+ 1 


+ 1 


+ 1 



_♦_ fl—l "i" - 



3— <^l — 



+ 1 +1 +1 -v\ +\ +1 +i +1 +1 



m— . ^-^ m— vo— i^— »-M 0-1 1^1-— -^ O 
■^ !+J +1 +1 +1 +1 +1 +1 +1 + 






He 

z,,s 
I I? 

i °'^ 
£ = 



B 
p 
B 



+1 +1 +1 +1 +1 



+ p 



+ I + 



1 ^ — 00 
+ + ++ +-t- ++ + + 



f^t-l Tf-M ir,,^ t^-O oOO O-H r^ri \Dri-i 0\0 
+ 14-1+1+ 4- +++++++ + 



+ I + + I 



■*0 VJt- I^— 1 OfA *-]■+ -tvi 

+ ++ f^ M ++ ++ 



"i-iO <nO i~->t mO o3rr rl'f mC: r^-^ ^C) 

OOin O*^ nip- VlO^ l^O — PI "^v-i ff^^^ *TO 

-^ -n T— — — rl — ' '^J — <-i — 1 '^^rl 

+ f ++ ++ +^ ++ 1-+ ++ -\ ^- + + 



= t 



"■5" p- O rj TT 

++ ++ ++ ++ ++ ++ ++ ++ ++ 



iTiO r<iO !>0 -O^cs 



+ 4- ++ ++ ++ +H- ++ ++ ++ +-t- 



+ + ++ +4- 



+ + +^ H + + 



++ ++ ++ ++ 



+ + +4- ++ ++ + + 



+ + ++ ^-^ ++ ++ ++ ++ ++ + + 



vif't ^o<n 1--^^ o\«ri .^^ 'nt- "^Ov aoo — n 
++ ++ ++ ++ ++ ++ ++ ++ ++ 



** J3 M, 



III 



o 



14 







£ 


22 
1 1 


I 1 


rjrr. 

1 1 


1 1 


1 1 


1 ! 


5g 

1 1 


1 1 


1 1 








i 



















E 
« 

u 
OS 



Q e 
s = 

II 

lU at 






I It U i ! 1 j M II I I 11 



I I 



II II 



C-- a -^ Tt -a- 70 



I I 



— r-i 

1 I 

r — ' 

— f"i 

I I 



II II II II II 



t 1 



t a 

I I 



I I 



) I II 



•^'l- r] 0\ 



-^ rr, ,-H m 



■*^ r- ^ 



I i I II II M 



n O M ^ 

II n 



—1 T1- ™ V-1 



2S 



! I It 11 I ! 11 i I 11 i I II 



3or- ui'jU '■O :t\ t^r-i uoc^ O^ 
.-. -H — r-i c-i ^.^ 

II II \ I II II II 



I I 



!(-, ^j t^ in CO oo 



I 1 



1 1 


1 1 


1 1 









! M tl M M II II I 



I I 



I I 



\0 r^ f-- f^ 

M n 



^w-i — ic^ ri-^ -j-m 



II n II 1 






r--0 C^f*l ^^ r^ftt 



i I 



t I II i I II II II 



1^ «■ m — 

II M 



— I'h r-i t> 



II II II II 



■it— r^ Oi r^ O 



n II 11 n 



1 1 



1 I 



I I 



II M 



•^^O Tl^iJ VlOs VCO VD— t-^rr, j^u 



1 I 



I I 



+ 1 +1 



rii>- "nf^ ^ao r^O r~- fA om 

+1 +1 +1 +1 +1 +1 



i I 



+ 1 +1 

I I 



rjiO m<5 ^r- -rf ^ ■sp^p 
+ 1 + ] +1 +1 +1 

I I + I I I 



■sc 

as I 






15 



IS 5443 ; W94 



]SMfi:1994 



RlDgt Df 

DlipetErs 



Masiragn 3d6 MinimaDi Limits of Tokrance on Nominal Diweler for Reaier hi Coi^incnly UkgiI 

Hqkg Vnllirs il) r'l'' 



Over 



1 Up to 

Bill 
IlKlUd' 



R6 , W 



3 



- II 



3 ! 



J 



' 14 

-I] 



-12 



lu I .- 

14 18 

18 ' 24 

!4 30 

30 ^ « 

40 ' iO 

50 05 

S5 80 

80 100 

lOO 1211 

m 110 

140 1« 

160 IM 



- 12 

- 1« 



- I] 

- I! 



■ 2( - 24 
■31 , - J! 



-56 



-44 

-57 



- 56 

-70 



-7) 



S6 


S! 


- IS 

-18 


- 16 

- !l) 


- 18 

-21 


- 17 

-3! 


-23 
- 26 


-20 


-31 


-24 

-31 
i 


- 3] 
-38 


-31 
-39 



- (I 



-V/) - 83 

■% - 97 

■91 - 91 

■IIM -105 



-S9 
-IH 



-19 - 
-!2 I - 



- 27 

- 31 



- 32 

- 36 



-y) - 17 

-44 - 45 



-6t 



-44 

-52 



-106 



-42 



-ffl 
-106 



-117 

-124 



J 17 


-143 


-IJU 


-151 
-160 


157 


150 


-177 


-161 


-190 


-175 


-20! 


lil 


-215 


-195 


-234 


-201 


-2tt 


215 


-25! 



v; 


Xi 


X7 

-22 
'26 


- 


-21 
-24 


- 


-27 
-30 


-26 
-31 


- 


-33 

-37 


- 31 

- 37 




— 




~ 


-39 
-43 


-16 
-4) 


-3J 

-42 


-44 
-4S 


-41 

-4S 

- 50 
-58 

-60 

- 68 


-43 

-SI 


-S2 
-37 

-62 

-67 


- Jl 

-59 


-63 

-71 


-78 
-14 


-7! 
-84 




■ 




-76 
-85 


-95 
-101 


- 92 
-101 


-% 


-119 
-127 


-116 
-127 


-114 

-115 


-143 
-150 


-140 
-151 


-139 
-153 


-175 
-1J3 


-171 
-184 


-165 

-IJg 


-207 
-215 


-203 
-216 


-193 
-2W 


-243 
-254 


-239 
-255 


-219 
-31) 


-277 
-286 


-271 

-285 


-141 

-257 


-J07 
-316 


-301 1 

-315 



-IIS 



-I6S I 
-179 1 

-207 
-220 



-247 



■132 



JA7 



ZA8 



m 



m 



- 35 
-40 



- SS 



ZCI 



- 63 



-90 



-101 
-109 



lO 



- 64 

- 73 



- 96 

-103 
-116 



-316 



142 


_ 


156 


- 


179 


_ 


196 


" 1 


217 


_ 


234 




'67 


_ 


% 


- 


119 


^. 


338 





356 
370 


375 j 
-)9S 


406 
120 


-425 

-448 


456 
470 


-475 

- 498 



IS 5443 : 1994 

ANNEX C 
( Clause 6.3 ) 

TOLEKANCE FOR SPECIAL REAM£RS 
C-1 GENERAL 

Unless otherwise specified, the diameter of cutting portion of the reamer shall have a tolerance of 
m6. In this annex necessary information is given for deterraining the tolerance for the diameter of 
the cutting portion of the reamers where a grade of accuracy other than m6 is required. It is 
impuisible to infer in advance the tolerance of a hole produced by a particular reamer because 
the actual diameler produced by the reamer depends upon a number of factors Some of the 
factors which influence the accuracy of (he hole diameter are as follows. 

a) lype and amount of the material to be removed, 

b) Cutting ejge design of the reamer, 

c) Method of tnounting and operation, 

d) Condition of the reamer at thu time of use. and 

e) Lubncation- 

7het.e. factors shall be taken into account while determining the special tolerance to be given on 
a reamer in order to get a hole of given tolerance. 

C-2 METHOD OF DETERMINING I'HE SPECIAL TOLERANCE 

C-2.1 The maximum hmit for the reamer diameter = the maximum lintit of the hole — 0-15 IT. 
The value of 0-15 IT is to be rounded to next higher value of 001 mm, 

C-2.2 The minimum limit of the reamer diameter = Ihe maximum limit of the reamer — 0'35 IT. 
The value of 35 IT is to be rounded to ne^t higher value of 001 ram. 



(T-TOLERANCE 
on HOLE DIft 



MAXIMUM LIMIl OF 
H01.E OIA 



0.15 IT 



MINIMUM LIMIT OF 
HOLE DIA 



m 



0-25 IT- TOLERANCE 
ON REAMER OlA 



MAXIMUM LIMIT FOR 
REAMER DIA 



MINIMUM LIMIT FOR 
REAMER OlA 



NOMINAL DIA 



Ej;ample. 
For a I2H7 hole 

IT = 0-018 Hole size maximum hmtt = 12018 
Minimum limit = 12O0O 
Maximum limit of reamer diameter = Maximum limn of the hole — 0'15 IT 

= 12018 - 015 X 0-018 = 12018 - 00O2 7 

= 12-018 - 0'003 = 12-015 
Minimum limit of reamer -= Maximum limit of the reamer diameter — 0-35 IT diameter 

= 12-015 - 0-35 X 0-018 = 12-015 - 0006 3 

= 12-315 — 0.007 — 12008 

\9 
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